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I. INTRODUCTION
Over the past several decades, there have been a few studies on generalized Ball curves. The cubic Ball curves were first introduced by Ball (1974) in a lofting surface program CONSURF at the British Aircraft Corporation [1] , [2] . Since then, several researchers [3] - [9] have investigated the generalized Ball curves and theoretically come to the conclusion that generalized Ball curves are more efficient than Bézier curves in calculation, the degree elevation and reduction, etc. In [10] , [11] , Wu presented two new families of generalized Ball curves. One is generalized Ball curves of Said-Bézier type, and the other is generalized Ball curves of Wang-Said type (WSGB curves). Then the authors ( [9] ) worked out the dual functionals and the relevant basis transformation formulae for the generalized Ball basis of Wang-Said type.
The Bernstein polynomials have many important properties which make them the most commonly used basis in approximation theory and CAGD [12] , [13] , but they are not orthogonal and not appropriate to be used in the least square approximation. To overcome this difficulty, Jüttler [14] first gave an explicit formula for the dual basis functions of the Bernstein polynomials with respect to the usual inner product of Hilbert space. Rababah and Al-Natour [15] , [16] generalized these results to the dual basis functions of the Bernstein polynomials with respect to the Jacobi weight function, and he also considered dual functions with and without boundary constraints. By introducing the inner-product matrix of two vector functions and using conversion matrix, we give explicit formulas for the dual the Jacobi weight function on the interval 0, 1 as follows:
The weighted inner product between and with respect to the Jacobi weight function is defined as:
, .
, and are the Jacobi weight [15] . Then the linear space becomes 1 -dimensional Hilbert space. The Gamma function is used to generalize the definition of combinatorial as follows:
Lemma 1. (see [15] 
In order to obtain the matrix expression of the formula (8) 
Obviously, inner-product matrix has the following properties: 1) Permutability: , , ,
2) Linear property: suppose , are constant matrices. Then:
Suppose vector functions
; , , ; , , , ;
is a unit matrix of order 1 . Then the formula (8) becomes:
Denote the matrix composed by , , , as
. Then the formula (8) is equivalent to . According to the linear property of inner matrix, we have: are defined by (4), (5), (6) and (9) respectively. The matrix , is defined as the dual matrix of WSGB.
Proof. Replacing in the formula (11) by (7) and using the linear property of inner matrix, we have , , 
